Some properties of optical correlation based on the fractional Fourier transform are analyzed. For a particular set of fractional orders, a filter is obtained that becomes insensitive to scale variations of the object. An optical configuration is also proposed to carry out the fractional correlation in a flexible way, and some experimental results are shown.
devices for obtaining the FRT, but it also em phasizes the dual character of the FRT. Accordingly, the or der p varies from p 0 (pure spatial information) to p = 1 (pure spectral information). Therefore, a filter that stores information about the FRT (0 < P < 1) instead of the ordinary Former transform (p = 1) can be used to recognize objects w ith a space variance degree that depends on the selected value of p.
The purpose of this paper is (i) to define the frac tional correlation in a general w ay in which different orders of the FRT associated w ith the correlated signals are considered;
(ii) to analyze some of its properties, as, for instance, those related to the space variance degree; and (iii) to demonstrate experimen tally the fractional correlation that yields an application to build a filter insensitive to scale changes of the object. W ith respect to point (iii), a multiple exposure hologram is employed to work in a parallel way. An optical configuration for perform ing the fractional correlation in a flexible w ay is also proposed and experim entally verified.
Fractional Correlation
For the following analysis the FRT is obtained by use of the optical setup proposed by Lohmann,9 which is shown in Fig. 1 . In term s of the Fresnel diffraction, the amplitude distribution at the output plane corre sponds to the FRT of order p that is associated w ith the input signal £(ren), i.e., and £2( * o ) However, the above m entioned sim i larity condition, w h en applied to fractional correla tion, requires th at th e quadratic phase exponential in th e inner integral of Eq. (4), w hich generates a defocus effect, should be elim inated. This situ a tion is achieved w henever th e following relation for th e fractional orders is satisfied: ( 
6)
The fractional correlation as given by Eq. 
Experimental Results
The schem e of the optical setup employed to perform the fractional correlation operations is shown in 
Conclusions
In this paper we have analyzed the fractional corre lation in connection w ith the space variance proper ties of the FRT. It was found that, for specific values of the fractional orders, the fractional correlation be comes insensitive to scale changes of the input object. An optical configuration w as proposed for obtaining the fractional correlation in a flexible way. Thus, the orders of the FR Ts involved in the fractional correlation operation can easily be varied to match the filter to any required object magnification. 
